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Very few constraints exist on the structure and evolution of 
old oceanic crust due to a paucity of observations. Existing 
sparse seismic reflection data from old oceanic crust in the 
Pacific and Atlantic Oceans reveal diverse attributes of the 
oceanic crust and upper mantle, including variable crustal 
thickness, Moho reflectivity, and intracrustal features. To 
what extent does this heterogeneity reflect variations in 
processes during accretion at the mid-ocean ridge or 
modification by post-accretion magmatism?  Here we present 
a series of long seismic reflection profiles around and across 
the Hawaiian-Emperor Seamount Chain, which can be used to 
address this question. Multichannel seismic reflection data 
were acquired around and across the Hawaiian Chain in 2018. 
In 2019, comparable seismic reflection data were acquired 
around and across the Emperor. Oceanic lithosphere in both 
study areas is Cretaceous in age. Seismic data from both 
cruises were collected with the 15-km-long streamer and 
6600 cu in tuned airgun array of the R/V Marcus G. 
Langseth. We observe substantial variations in Moho 
reflectivity, crustal thickness and internal crustal structure 
within and between these two study areas. In this 
presentation, we examine how the attributes of oceanic crust 
in new seismic reflection data vary with proximity to the 
volcano chain and other volcanic fields, fracture zones, and 
other known seafloor features to better understand the 
contributions of accretion and post-accretion processes in 
controlling oceanic crustal character.  
